Luteinizing hormone induction of the cholesterol side-chain cleavage enzyme in cultured immature rat Leydig cells: no role of insulin-like growth factor-I?
Long-term inductive effects of luteinizing hormone (LH) on cholesterol side-chain cleavage (CSCC) enzyme activity were studied, using cultured Leydig cells isolated from 21-day-old rats. Particular reference was given to the role of insulin-like growth factor-I (IGF-I) as an autocrine or paracrine modulator or as an essential extracellular mediator of LH action. The CSCC enzyme activity was measured using an excess of 22(R)-hydroxycholesterol as substrate to saturate the enzyme, and inhibitors of pregnenolone metabolism to concentrate all the products of the enzyme reaction in pregnenolone. The rate of sterol conversion into pregnenolone (CSCC enzyme activity) reflected the amount of cytochrome P-450scc (P-450scc), as was shown by Western blotting. In cells cultured without LH, the CSCC enzyme activity decreased to 10% on day 7 of the culture period. In the presence of various doses of LH ranging from 0.01 to 100 ng/ml, the CSCC enzyme activity also diminished during the first 3 days of culture, but during the following days, the amount of CSCC enzyme was stimulated by LH. In contrast to the absence of any LH effect on the activity of the CSCC enzyme during the first days of the culture, the endogenous steroid production (no added 22(R)-hydroxycholesterol) could be stimulated at least 10-fold by high doses of LH. When LH (1 ng/ml) was added to cells which had been cultured for 7 days without hormones, CSCC enzyme activity was elevated 8-fold after 4 days of exposure of LH. These effects of LH could be mimicked by dbcAMP (0.5 mM). No evidence could be provided that IGF-I plays any role in the LH induction of the CSCC enzyme; neither the addition of exogenous IGF-I or analogs that do not bind to IGF-I binding proteins (IGFBPs) nor the inactivation of endogenous IGF-I action (through binding to IGFBP and antibodies to IGF-I or via masking of IGF-I receptor by antibodies) could influence the LH induced CSCC enzyme activity. The present data raise the question under which conditions IGF-I is capable of modulating Leydig cell steroidogenesis.